PCT 




(51) HIKttl?&86 
A01K 67/027 


Al 


(11) BK&M** WO97/03S5S 

(43) mWS^m 0 1997^2^ 6 0 (06.02.97) 


(21) d^ffiff#^ PCT/JP96/01978 

(22) m^mmB 1996^7^ 16B(16.07.96) 

(30) 

#^¥7/201798 \995¥78 17 0(17.07.95) JP 

(71) &mA (*B«:lft<t-'<r©J§3eHlco^T) 

(HOECHST. PHARMACEUTICALS & CHEMICALS K.K.)[JP/JP] 
T107 JKJKffi«E*«2TB17#51-& Tokyo, (JP) 

(72) ; *5J:0! 

(75) SSW^/tbllA ttiCo^TOW 

# ffl #&(TADA, Norihiro)[JP/JP] 

T336 #S!R«SJrfr*B*23M#a2 Saitama, (JP) 

fell IE£(SATOH, Masahiro)[JP/JP] 

T 259- 11 #5SJI|IB^»JHrtT±*Sa246#*llll07* 

Kanagawa, (JP) 

Ml ffl iI(IKEDA, Toru)[JP/JP] 

T 153 ICSCffi g &E+BT2T B48#20*305 Tokyo, (JP) 

i£;i|*i(HIROKAWA ( Katsuiku)[JP/JP] 

T 173 m*C»S«K*»T52#±6<01 Tokyo, (JP) 


(74) ftSA 

#S± K^If, ^(TAKAGI,Chiyoshietal.) 
T102 *]fca5=F-ftfflKJiBT-TB10#* 
ftBTJCi* Tokyo, (JP) 

(81) CA, US, BWHWfF (AT, BE, CH, DE, DK, ES, 
FI, FR, GB, GR, IE, IT, LU, NL, PT, SE). 



(54)Title: TRANSGENIC ANIMAL MODEL OF OSTEOPENIA 



(57) Abstract 

A transgenic nonhuman vertebrate being a model of osteopenia 
wherein an alien gene containing a DNA sequence encoding 
osteopontins has been integrated into the downstream of the DNA 
sequence of a cytomegalovirus enhancer and the DNA sequence of chick 
(3-actin promoter and the excessive expression of osteopontins thus 
induced depresses the activities of osteoblasts and osteoclasts, thus 
decreasing bone mass. The transgenic animal is usable in verifying the 
abilities of a medicine to activate osteoblasts, to induce the 
differentiation of osteoclasts and to further suppress the activity thereof. 




• . . . •BplclUln- 

rasiBtant gm« 
b . . . ColSl rvplloa - 
tioo initiation 
region 
e . . . n phage ra • 
plication ini- 
tiation region 
d . . . nultlolonlng 
■lta 



B-teRHI; t-EcoBI; T-Pst I : 
S-Sall ; Sa=Su 1 : pA-polrOO 




(5 7) mm 





MW 

MX ^5^^ 



NE ^i?x-^ 
NL 
NO 

NZ S?— 7^K 





WO 97/03555 



PCT/JP96/01978 



* 



tt Hi # £F 

♦SSIBtts ~«Wi:«:Wtt'»«S«i©^«!iclWilUfcai. #(ci&#«Bg&© 
10 IT M ft w 
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>X^x — y ^li^ (Transgenic animals) <D ft$,fra!$elZt£ r>tz (Gordon 
5 J. and Ruddle F. . Science, 214, 1244-1246, 1981) 0 

Jfe$P®iiJ&rt^&A^£^$&Ai£(Gordon et al. . 1980)> &S^(i 

7£S$e3&9F£ <£lftl<5 (Gordon J et al. , Proc Natl Acad Sci USA 77, 
10 7380-7384, 1980 ; Jaenisch R et al. . Cell 32, 209-216, 1983) G d 

15 - 9 LTBl»)i&*ttfcfl.*tti!£?l2 % h 5 >X 'J- > (Transgene) <t 

c£*<-c#* 0 zvmmomm, h? >*i?->K& 

25 %U £©BX$i&*a<WB$*l;fc£ s C©»&M\ in vivoKfctf Sitfc 
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«T*S 0 :/n€~*-tt. DNA*»S!CmRNA^ja(IE¥)*iij&-r 

5 5— tf©f|;ffli;:«fc») lWie©mRNA^im$^ 0 CO^nt- 
*-&«©£ t»{C±^iC N x>^>-9— <t^|in5DNA©IS^aJ(s^Ji 

& *«fc»)Ki6*c:<i:j&<T**„ 

10 «(*© ^SS 3ft<« t> o <k ^ 9 «ft tt d *i * T ic l ^ < $ tiT * 0 ^ 
fttCPalmiter R. D. and Brinster R. L. (Annu. Rev. Genet., vol.20, p. 
465~499: 1986) ^ Gordon J. W. (In. Rev. of Cytobiol. , vol.115, p. 
171-229: 1989) mommzB U < ZtlXl^Zo Ztic>(D h^yxiS 
v *»«5WU 1) f§£jigT©ilfc?fggi©{@ft (in vivo) 

15 T?©»#fs 2) itfe*i©3£ffll*yiJi«jg{K|Si^fcwstei8!©^TfefiJffl$ 

v-Vy%3L# Oft 9 0 9O iU «*©#3 7~y>ttgeilA<g|»)o 
20 jfti 0«£«J5fcLT^5o c©=3 5-y>{rMLT. igll3 7-f> 
atfi^poaWBSKJ:* V ii-y V %>if-T 4 ~7 J v 9Tt> V (dominant 
negative knockout) K J: «? #BJ5£^^ffi«©3Pia8*^-r h 7 >X *J *. - 
y ^T^XWfiSftfcCStacey A. et al. , Nature, vol.332, p. 131- 
136, 1988; Pereira R. et al. , J. Clin. Invest., vol.91, p. 709— 716, 

25 1993)0 mic. mmm*xm?7->fyii&?zmAztitzhyyxv 

•S (Vandenberg P. et al. , Proc. Natl. Acad. Sci. USA, vol. 88, p. 764 



-3- 




WO 97/03555 PCT/JP96/01978 

0—7644, 1991; Jaceno 0. et al. , Nature, vol.365, p. 56—61. 1993) 0 

ft#^i^g|5©J£j?£P$g(spondylonietaphyseal dysplasia) ^"t^M^ 
I&Se (metaphyseal chondrodysplasia) Cti&T^HH LT^£ C 

io &&£ii&u itfttimmMffi*'fto z t\i.T^m^h^fz 0 lot, § 

MBbftTI^S (Delnias P. D. et al. . Calcif. Tissue Int., vol.36, 

15 p. 308-316. 1984) 0 * KtXH >^ * 

Xft^^>S^Xrt^>f>T'*») (Termine J. D. et al. . J. 
Biol. Chem., vol.256, p. 10403-10408. 1981K 

20 SSHCbone sialoprotein. BSP) £ LT> 1986*£01dberg£ (Oldberg A. 
etal. , Proc. Natl. Acad. Sci. USA, vol.83, p. 8819-8823, 1986) 

frzmfezntzzcDB s pot $ y^E^j©*ic{i x inig&gE?ij-r&.s 

Arg-Gly-Asp (R G D) W.W%-o\i £*ifc 0 C©RGDiB?iJ 
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y*9%Xh%> 0 Denhardt^li^ T^X JB6 epidermal cellline C 
122 £fg#'>:/n^-^--e&£TPA (12-0 tetradecanoylphorbol-13- 
acetate) C £K<k »)SM9 3*lfc 1. 6 Kb© mRNAOcDNA 

^^D-^>rU 2 a r <hffr£ Ufc (Smith J. H. et al. , J. Cell 
5 Biochem. , vol.34, p. 13-22, 1987) d © c D N A©igggr:?iJ£i| 
^fc*S^ 01dberg£>©*Xx^# >3->tM l;k©-C&<5 £ tfrftfr-, 
tz 0 Butler 5 y hCt^^4 4 k D © U > ^ K£#$i U *© 

hZZ tftftti^iiz (Prince C. ff. et al. . J. Biol. Chem. , vol.262, 
10 P. 2900-2907. 1987 )» l^t> ^7f^^ >f >tif«pt©'>7alfi 
M I (bone sialoprotein I ) ^ 4 4kD'j (phosphoprotein) R 

#2 a r tuftfftTl** t)Cr> i[5) UlfiSfiSo 

M (osteoprogenitor cell) % # 3? *ffl *fflfl& (Mark M. P. et al. . 

15 J. Histochem. Cytochem. . vol.35, p. 707-715. 1987) ic^ £tz^ 

•H^TIi, BNU -^-a>. M©M&0-'#MJIStt£' (Hark H. P. 
et al. , Cell Tissues Res., vol.251, p. 23-30. 1988) K k#£-T<5 C 
i^Sftt^S. SCs 7-f >7'D7 f> (Northern blot) S^in 
situ'W ?W -fef— 3 > ( in situ hybridization) »K 

20 MWlfMzWm. BdS (Yoon K. et al. , Biochem. Biophys. Res. Commun. , 
vol.148, p. 1129— 1136, 1987; Nomura S. et al. , J. Cell Biol., vol. 
106, p. 441-450. 1988) &.ZfWmW4t%&z. bXi^M^iSi^OW-mm 
(Ikeda T. et al. , J. Clin. Invest., vol. 92, p. 2814-2820. 1993) 

25 #S^ffi©^^iigi:t)^^^7;x?t-^>^>©^^{lo^T(iMark^ 
#fll£UTt*5 (Mark M. P. et al. . Differentiation, vol.37, p. 123— 
136. 1988) 0 ft#tt^#©«m-C«tt1|--#^fTWO|}c1HBia©* 
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f->li5Kffc©&**liiJ0fc^*»IS (odontoblast) T-&l?£$ft, ®3£ 
(predentin) JC#iB$ftSo' 

10 (Somerman M.J. et al.. Matrix, vol.9, p. 49-54. 1989). C©|ffl)« 

15 1t&in 1 fe'CltJ&&WTtfi&ZttfiWbfr\ztivTlsi) > tXft^fy 
^t©EKfti:lItt*ft**t« d <fc fc^«3*l-Cl*<5 (Stein G. S. 
etal., FASEB J. , vol.4, p. 3111-3123, 1990) o ttz, 
>*<»R«BflfJCfe|g^-f'5C £ (NomuraS. et al. , J. Cell Biol., vol. 
06. p. 441-450. 1988). &tf la. 25(0H) 2 vitamin D 3 . PTH miz&-, 

20 TSUBStlS - <h (Noda M. et al. . Proc. Natl. Acad. Sci. USA, vol. 
87. p. 9995-9999, 1990: Noda M. et al. . J. Cell Biol., vol.108. 
P. 713-718. 1989) tiZfrZ^ ZtibomifoZ J: 5#©mfPK3?^{rfc 

* x x * # > * > *<»#«ia© t > * - 1 « »j & a Bjjjitt k$g£ $ nfc 

25 (Eeinholt F. P. et al. . Proc. Natl. Acad. Sci. USA. , vol. 87, p. 4473 
-4475, 1990) Ci^tit^i, #M¥fffl»S (bone lining cells) ^ 
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OT^Dc-taBia^ i c * x f * # > f- > © ibs^b #> & nx t ^ ^ 

t*> t'Kf'J ://©l&©affitt©£ffc^*BI&U / <;i'rcfc#5« 

10 tttt*lfti**S#3lj&<fc5£JI*>ft<5«, -ttttt£lfti;:ilttHtt©f& 

% Hg © ng ^ 

15 ffc-TSiifetc, ^-X7 1 ^^>f->©#*I^^*J^Silli^ejt ) ^{r^6 
:i-C*5» cfcOPLO^ *x^*#>f->*Irfo©fif*rtTiB*IJ6« 
#©y »; >^«c«tt**Ufctttt© h5>Xv?x 

13, vox© l*HISJIIiR©HipRfcgBISftAU ft^T'CcaA^ftfcK, 

XTXtfyf-yZftmitLtiZJ: ?tt^D*-^-^4nt^5, C© 
ya*-^-©^»TT*^7 L *#>f L >*#^»lia*5lMi«i»«lia-C 
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&m&m t\z&*)^ zti$> ©mia© s v&ztt 

fco 

^tfc^ VtiX*¥£Wte^<D 'J^f'J >^©«ttO*l?** in vivo 
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5 -^£ft5 0 c©|g£ijtt. h5>x^x^y?T^x©^«3#&#£ft'f#£ 

10 T-T- i*<T#*o 

iLTIi. C © h 5 >X x— -y ?lfiil<tXf*^ >f-V© in vivo 

15 Ktsv zftmmw, ftn'pfcn&fcmmnww&v^mmfemmo in 

vivo >7*©fctoicffl^s *££-C*3o 

i« 7 v x y * n y ? Bttiiat ©lift i ^« cfitt 5 ^ i i< 

25 BHS©ffi*tittW 

E91 te> 1M M #p 7 -1' ;i/Xi >^ y-tf- — © D N Agg^J&tF— 7 h U 
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W-r^y-^^i Hp 0 A/OPN- 1 (O-fyX i K7 9 ^lfc0T* 

o 

H2li. h7>Z^x-7^F2T'7X (jJAOPN-2 0 2) ©Rfi 

0 314^ hy^X^xi^? 1 )^ (ySAOPN-202) ©7vBS# 
(A)*?*^ * h5 'sXitx-y * "7 £X©*H#(B in situ 

10 BI4I4. h^x^x-^n^X (MOPN- 2 0 2) 

■5 >X^x-7^OX0i#OllI|(A)|^i:lE^7>xyx- 
■y ?^X©£#©MM(B)T£5o 
fSlH*fliIS-r<5*:*i>©*&©jBffi 

iMl /7X; Kpi3A/OPNO«I 
20 t^x-C36S$*S^S BWae? lijaT©J:-? J-^BfeL^o 

teDtoi::, ±K£to«fc^*l8^£tf5fc»©^?*-£ft]5SLA:o ^ 

7 h ■J<-?-7?7 c >yn^-^-<b'£©±»?EtC-+M h/^'D9^/U7. 

^>^>^-&W^£l$¥llfr$Jl&3!^:7 pCAGGS (Niwa H. et al. , 

Gene, vol.108, p. 193-200. 1991) =t <0 2 . 3 kbmfr* Sal I /Pst 
25 I EftKJ: OtfJOttJ U £ *l* * n -- y ? * - pBl uescript 

(Stratagenettck 0»A) © Sal I /Pst I as&^jf A U pBsCAG-2^ 
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tmftbtlXlst), MtE, in vivo Kfctf 6fl-3fe1£^£^fi£&;*JK{£ 
iTf 5 7p UTWffl"C*5Ct*<^JoT^5o C©2. 3kb 

5 *'p b^ite^o-SB > ho>. gS3^? v 3 ' $J#iiiR6g 

fc^li^ ^^^ac-^-^d k' yitf£?©^3x? y >©E c o R I SBft 

(Brinster R. L. et al. . Proc. Natl Acad. Sci. USA, vol.85, P. 836 — 
10 840) o CO pBsCAG- 2©E c o R I SB&i:: i fti!fc?T'£ £ t ? 

ft;f>>f>0cDNAIMAU h 7 > X S> x - -y ? X^^ffl 
Kp/8A/OPN-l*«S6Lfc(Bll)o ^-7XliCTM 
DNA^ACtt. Z.tlbtiiWlZ-mfcTMmWJi <0 S a 1 I/BamHI 

15 £©*£{*£ li. DNA&flMfcLfcfK *tffc*K DNAIIt 

**©*ftj&<fr:b*lfc*<> C©fcJ6Cli Maniatis T. et al 
(Molecular Cloning , A Laboratory Manual, 1982) Ol^DNAi 

DNAy-?i^i'> /SIC <fc 0 5113 £ *ifc„ 
20 m&&\2 (/3A-OPN) O7'5X^i5P'\0ftASU ; ^ 

©gfS3P©8Mfi:is«J:O t *A£*ifc >X>>->©M 
Hiiiilt§»IPOTi:C5 7 B L/6 NitRtfB 6 C 3 F l«t 
(C57BL/6NxC3H/HeN) „ DNAftAi©§tW 
*lffl©SSit O->k 0 x> h) t LT I CR©fttv}X£fflWCo 
25 |«Ik>b'xv MCft««BS*ffi*-fc«K flie*iO»fUfc 1 CR©«6 

c 3 f im^*xKftmmm&&mmm*j\'*:> cpmso b bs^ 
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^tttt»jM»*;u*> (hco £4 smmmrnvs* 5 1 unties 

et»JlC5 7 BL/6N«v?X<h|iie$-ti:^o MB, B6C3F 
j£ (Whittinghara D. G. , J. Reprod. Fert. , Suppl. vol.14, p. 7~21, 

1971) *i:iau mnmmm%.vws:mmz&£:Ltz'&, dna^a 

tZtTMl 6%mm<PlzX3 7°C\ 5% C0 2 . 9 5%£M©mtiT 
10 T^ft^tLfco ^Sli> 3 5mm&©irX^>->- 3 y^l/^*-^ «y ->^. 
(suspension culture dish) (No. 171099. Nuncft) rtfC/iT Lfc 5 0 

mi mi Qmmfov'&^mtptzgmwz&mzit, ±m^mm^yy ^ y 

(white light mineral oil. FisherftJ: f9 M A) fcttHTlrfrft 

?Z>tz#>\Z^ mttisV Air J;Sj@S,|X a^b^^^a^A (ethidium 
bromide) ©|&£R<>'i§#f4!!iJl&<T o ffiSi! £ titzzf 3 X i Ri, ®m 
Sal I, Not I Sea I (IJ; *)'Mit&tlfc'$;^ 0.8%7#n- 
20 X^mm&flKJ; ^ gft©«1£iifi? (0A-OPN, ^ 3 . 7 kb) 

*<#nt$n/=o ft*&m&?\t. &Amftmffiizv ymmmm (ph 7. 2) 

KT*&«?Ufct>©*ffi^fco -©fl-^ilfc^li, SEfS (Hogan B. et al. 
, In Manipulating the Mouse Embryo. , Cold Spring Harbor Laboratory 
Press, 1986) CHifcT. %m\HC&A$tltz 0 W*>, ««tt + -CS»5P 

^TDNA*«**5j2p1 (2, 0 0 0 n £-) iTogffiiip©^^^ 
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10 



15 



20 



i&T'g|?L£iU c©^x©MSB©5fclM#&J lc«*l»»TTi5!I»r-rs 
iifcC5i:^>f->/U flI#l£SiJLfco 1S&©*I$U «9 DNA^Jft 

©SiMi:fi*ii*hT^5: BP£. <WP8»*E c oR K 

BamHl T^fctfHfcS-frfc 1 Omg©DNA£0. 8%7#v-7>r» 
UStflkSlU t-f D>7-f;^- (GeneScreen Plus. NEN, U.S.A. ) K 

btz 0 V^-V-is a y\U (Maniatis T. et al. . 1982) \Z 

© *1 fit IS LtZo 

cft&«DJ|g££. Tia©*l ^7TsLtz 0 tt3®<nm®X\ 2 171i©g 
ffl^Kjtfc^ASHI^fTW 7 8<i (8 2%) ©SttWawm&SP L 
tl>fc, C©^#9P-r^T^7E©b-> t°x> HcgPffiUfcfeSx 
0U->t'iyF^iL> ttSl 9 B gJcS?3EWHffi*HIIB"r*C <tlC«k 
*} 3 4E (19%) ©iSff£fi£tbi b/c 0 i&tij £ ii> 
iMILTfc^fc^BiiigLfcmS (I CRftt^x) ic^w^-ti-Zco :n 
b©^ff©rt. 1 6C (7. 4%) Kfct^T. Mck 0totB£tifc§f5ifef* 



£AW» : A ^ « IP Sit : B £#eff& : C «&F»Av? X : D 



1 



(SAfiSgPg : B/A) : C/B) (ttfc^Afo ; D/A) 



3 



217 



178 
(82.0%) 



34 
(1 9. 1%) 



16 
(7. 4%) 
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A»$*l-r 1 5E© h7>Xi?x-^7fXll, -r^TH 

(ySAOPN-3 0 5) "f^T b5 
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i; x - y ?^?X©9*>> tt'OiPillMo07'f> (/3AOPN- 
202. -203. -601. - 7 0 1) ©Sffifi«H hv 

5 ^^Xdfc^TI*. h5^XJ?->fi*mRNACDSEftT*4ftl. 4 

0AOPN-2O 2flltt h5 >*v>* — v ^^'f fl>£±jE?!H*T 

tz 0 

h5>XS?->**©mRNA«Slix i8A0PN-h7>xyxi» 
? 1 4 -T^<T©F l^OXCfc^t, 7 -if >yn -y M^tJr&tf 

15 RT-PCRfti:«tO*Bl/fc, h7>X^i-7?Fl vOX&.tflnl^ 
o*h7>^yi-v^Fl7fx©K, MU VMn »BU 'M»> #*SS5 
RtfSM^«k9. £RNA*#*tbfco ^ -if >7 o y MWr 2 0 
rag©£RNA£l. l%7#o-X/l. lM*;^T^ft K7;Mt5t» 

20 -Ir — -> 3 A^'J^t'-/ 3 y»i C5xSSC (lxSSC = 
0.15MNaCl, 1 5mM Na-citrate. pH7 . 4 ) > 5 0 % *;UAT 5 b\ 
5mMEDTA. 5 mg/ml©^-^ D N A . 5 xD e n h a r d tUIf 
©*t?> 4 2ti:-C2ffllT- 5 fco ftt^ -5>^Atcy5-r^ 

^•^fco 4 2°CKT 1 O.lxSSC/ 

0.1%SDS4^ 56X:> 2 OMffofco -8 O^K 
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T2 4~7 2m$mMLtz (HUB** 'J-> + 3^. y nAR-57^1/ 
A^ffl) 0 145-fV©Fl h 5 x-9 ^©±IE©S:SHSCo^ 

M*t7-f> (^AOPN-2 0 2, 2 0 3, 6 0 1. 701)&tf|g 

-3 0 3, 3 0 4, 3 0 7. 4 0 2, 5 0 1, 5 0 2. 5 0 4. 6 0 2, 

6 0 3, 6 0 4) zztiflVZ tz 0 cft£©» mm? <<y\u m 

10 >mRNA©»gl/'<A/j&<J« < N Jao-e©^BH:g^S!©^t*<BJ6 &*i 

fc5f>**iRU ::n£©*ft$ftfc7'f v (£aopn-202) ic 

h v >xy->i*mRNAOlili^< Bi6t.ntt3^ofco 
^JfB^J 4 h5>^^i-y^-r>?x©#ia«tt<c*jit5 WB«f 
15 *S?#tI4n h7>xyx-7^FlRy'F270X (/3AOPN- 
2 0 2) IZ-oi^xmmLtZo 
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#^*(lo^Tii. S5IBttl*77 7 ^-S (TRAP) 
*«air(«feoTff-pfco &fe$©«li. 7£^H$(ilTf::Tfi#©W&£ 

h7>^yx-7^F277X (MOPN-2 0 2) ©MKfctf* 
^S*&^^©¥*^IE12(c^-r o /3AOPN-2 0 2©B*t (H2A) T 
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/Co ttz, $aopn- 20 2®*m%iz& vzmm¥$)m%mmtm 

WiX'h^tZo MK, MOPN-2 0 2 ©*K#K-^"C\ TRAPSfefe 

^<^S -./cTRAPHMJIS^^^^Ct^tl^^tL/co CO 
Cili, TR A PUMAS, BP*>$#*ffll&0S&a<i£TUT^&C 

(*/,£<, #ffM©^£i::<fc&k©T'&£c i^^bft, nWMM&fc® 

nrnms in situ ^-ryj ?w-fer--> 3 ^-5>x-^ J i^.y ^ 

v^XWt^i^JCfc^^^-Xx^^yf-^mRNAO^tb 
l^7>Xyi^7 ^■7 9XO#|B^n)3-ci§ilJ^^L/c^Xx?l-^>7 c > 
15 mRNAOii^l^S/:^ in situ ^ ^ 7 >J ^ -tr- ■> 3 

ctS^tb^^^/Co /<£4b\ otitic (2, F 7 >Xi?x^.^FlMF2 
v5x (0AOPN-2O2) iz^^xmmbtzo 
$l'&2 9il£©/? AO PN - 2 0 2 U ^5*;i>AT;l/ 

fh K*^niiL/c4 % >j ywmm*^-?*) >x—ammL, m%.btz 0 

fTo/Co m%Ltz±mn\t, 7 0%, 8 0%, 9 0%, 9 5 %£.£>' 1 0 0 
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£gE$R (Nomura S. et al. . J. Cell Biol., vol. 106, p. 441~450. 

1988) KftofW/'J ^X^t/: 0 ^ 'J ^ v a 

«y ?NTB-3?ISiJ£3-tM >/LT4°CT2~3iiF^MU/Co 

& AOPN- 2 0 2©*IH#IC*itf * in situ >W 7 >J ? << M- i/ 3 
>OIS*©ffilR«l¥K*BI3i:^"ro /3AOPN- 2 0 2©#T'©^Xt l 
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i3AOPN-2 0 2F27-)x (¥X£3S) S^^7>X^x-7^ 

^^©^©JBMH-C**,, >X^x--y ?-7>7Xti. 

#56 9§© h7 x--y tmm$, *XT**>?-y(D^rpV<D7&m 

»Slw«kO#^»iaR^W#aiia©gtt*fiT-a:L»A:ISj|. #*©*'> 

-y^»«IHi. #a £ IBIia©ffitt^RD c «#«Bte©»^RI». 
«I«U*-ti:5tB*l=H-rSISlJW©«l*tft5£KfiIfflT*«o 
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